Introduction

Motivation
Describe the stochastic loss rate models used Pricing models Describe the characteristics of the Ratchet options, and the swaps Numerical examples Conclusions Insurance Securitization 1. Financial risk management approach. 2. Capital Market has more capacities than reinsurance market. 3. Introducing new types of risk to a capital market which is less correlated with existing risks. Make market more complete. 4. Securitization of insurance risk transfers the risks to the capital market through the creation and issuance of financial securities. 5. Life insurance securitization : Mortality Bonds (Swiss Re, 2003) 6. Auto insurance securitization : AXA, 2005 Definition 1 A motor loss rate swap is an agreement between two parties to exchange payments involving at least one random motor loss rate dependent payments for a certain period of time.
Definition 2 A motor loss rate ratchet option is a series of call options on motor loss rates where strike thresholds are reset periodically.
A motor loss rate ratchet option is a right, not an obligation, to exchange cash flows related to motor loss rates. On each exercise date the option holder receives the excess amount of loss above the pre-specified strike threshold. It is important to reset strike thresholds periodically based on the realized loss rate of the previous period. 
Characteristics of Motor
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Market value of Stop Loss Premium
Theorem 3.4 in Dufresne, Garrido and Morales (2006) Example : Suppose X follows Generalized Erlang(n) claim size distribution, then we have
Example (continued)
Example (continued) : Suppose X follows Generalized Erlang(n) claim size distribution. For notational simplicity we denote by Then the Fourier transform of the distribution of S t can be written by Using this we calculate the market price of stop loss contract. 
Risk Neutral Distribution of Increment of Loss Process
The expectation can be easily obtained as follows.
the stop-loss price can be obtained as following : 
Ratchet option on motor loss rate ▫ The actual loss ratio is defined as (The actual aggregate loss) / (the total gross premium), over a period of time ▫ In practice, the fixed loss rate is essentially determined by the historical claims data.
▫ It is usually accomplished by simulating the future losses that can be assumed to be retained by the insurance companies.
▫ We denote gross aggregate premium collected on [0,t] by
where θ is a risk adjustment parameter, and α is a loading factor (expense rate). ▫ For each settlement point, the threshold of the Ratchet option is defined as follows:
▫ Note that the threshold evolves over time and depend on the actual loss of the previous settlement point. ▫ For each summand in the sum , by letting , we can obtain an integral expression of the price of the Ratchet option on the motor loss rate.
Pricing Motor Loss Rate Swap
Plain Vanilla Motor Loss Rate Swaps
▫ First we consider a fixed-for -floating plain vanilla motor loss rate swap settled in arrears as a simple example.
▫ Even though we have a continuous time loss rate model we only consider a finite collection of discrete future dates, {T j , j = 0, 1, …, n} with T 0 = 0.
▫ The dates T 0 ,…,T n-1 are known as reset dates, and the dates T 1 ,…,T n are known as settlement dates.
▫ The payments are made on the settlement dates and the number of payments n is called the length of a swap.
▫ The first date T 0 is referred to as the start date of a swap and we assume it is today for simplicity.
(continued) ▫ The period [T j-1 , T j ] is called the j-th accrual period.
▫ We assume that Party A agrees to pay Party B a fixed amount of losses derived from a pre-agreed fixed loss ratio at each settlement date T j , j = 1, …, n.
▫ In return, Party B agrees to pay Party A a floating amount of losses realized until each settlement date T j , j = 1, …, n.
▫ The two parties usually need to pay the net amount, the difference between the two mutual obligations.
▫ We consider the value of a motor loss rate swap as a function of a real number s at time 0, From Definition 3, we obtain an explicit formula for a motor loss rate swap price, When we only consider an one-period swap, i.e. n=1, the price is 
Conclusions
As hedging methods for motor loss rate risks, we suggest the use of hybrid derivates for motor insurance loss rate risk transfer.
We consider a few motor insurance linked derivatives such as motor insurance loss rate options and swaps which can be traded over the counter in a capital market.
They are designed not only to provide the insurer with innovative new hedging methods for its loss rate risks but also to give more investment choices to the potential investors in the financial market.
